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I. Grundlage des Berichts 

1. Hinslchtlich der Bestandteile der intemationalen Anmeldung (ErsatzblMer. die dem Anmefdeamt ^nf ^in^* 
eingereicht und s,nd ,hm nicht beigefOgt. weil sie keine Anderungen enmanen (Regain 



Beschreibung, Seiten 

^ in der ursprQngllch eingerelchten Fassung 

Anspruche, Nr. 

^ eingegangen am 05.07.2004 mit Schreiben vom 05.07.2004 

Zeichnungen, Blatter 

^/^^ In der ursprOnglich eingerelchten Fassung 

° ti^^l *[l 0)r^'^""=' * ^"""^ R«=he«:he elngeralchl wonjen M 

□ die VerStfentllchungsspfaohe der intemaUonalen Anmoldung (ntmh Regel 48^(b)) 

° I'^Cnafh'^^^^^^^^^^ intemationalen voriSufigen PrOfung eingereicht 

!iIteri*L«!l?ll.'^®'' intemationalen Anmeldung offenbarten Nucleotid- undA>der Aminosaureseauenz 1st rii« 
Internationale voriaufige PrOfung auf der Grundlage des Sequenzprotokolls dlSgef QhiTwoS^^^^ '® 

In der intemationalen Anmeldung in schriftlicher Forni enthalten 1st. 

zusammen mit der intemationalen Anmeldung In computeriesbarer Fomi eingereicht worden ist. 
bei der Behorde nachtraglich in schriftlicher Fomn eingereicht woiden ist. 
be! der Beh6rde nachtraglich in computeriesbarer Form eingereicht worden ist. 

'^t^u^^ nachtraglich eingereichte schriftliche Sequenzprotol<oll nicht Qber den 
Offenbamngsgehalt der intemationalen Anmeldung im AnmeldezeitpuSkt hinausgeht" wurdrvorgelegt 

g^qu^SSareS^^^^^^^^^ ^"^^^^^ informationen dem schriftlichen 

Aufgmnd der Andemngen sind folgende Unteriagen fortgefallen: 

□ Beschreibung, Seiten: 

□ Anspruche. Nr.: 

□ Zeichnungen, Blatt: 



□ 
□ 
□ 
□ 
□ 

□ 
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5. □ Dieser Bericht 1st ohne Berucksichtigung (von einigen) der Andemngen erstellt worden, da diese aus den 

angegebenen GrQnden nach Auffassung der Behorde uber den Offenbarungsgehalt in der ursprOnglich 
eingereicfiten Fassung hinausgehen (Regel 70.2(c)). 

(Auf Ersatzblatter, die solche Anderungen enthalten, ist unter Punkt 1 hinzuwelsen; sie sind diesem Bericht 
beizufOgen.) 

6. Etwaige zusatziiclie Bemerkungen: 

V. Begrundete Feststellung nach Artikel 35(2) hinsichtlich der Neuheit, der erf inderischen Tatigkeit und der 
gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur Stutzung dieser Feststellung 

1. Feststellung 

Neuheit(N) Ja: Anspruclie 1-8 

Nein: Anspruche - 
Erfinderische Tatigkeit (IS) Ja: Anspruche 1-6,8 

Nein: Anspruche 7 
Gewerbliche Anwendbarkeit (lA) Ja: AnsprOche: 1-8 



Nein: Anspruche: - 



2. Unterlagen und Erklarungen: 
siehe Belblatt 
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Zu Punkt V 

Begriindete Feststellung hinsichtlich der Neuheit, der erfinderischen Tatigkeit 
und der gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur Stutzung 
dieser Feststellung 



Es wird auf das folgende Dokument verwiesen: 
D1: GB-A-221107 

1. Der Gegenstand des Anspruchs 1 erfiillt die Erfordemisse des Artikels 33(1 )-(3) 
PCT in bezug auf Neuheit und erfinderische T&tigkeit. 

1.1. Dokument D1 . das als nachstliegender Stand der Technik angesehen wird, offenbart 
(siehe Abbildungen 1-2) ein Verfahren zum VerschlieBen eines Hohilkorpers aus 
Glas, von dem sicli der Gegenstand des Anspruchs 1 dadurch unterscheldet, dass 
der Giasstopfen einen radialen abstehenden Flansoh aufweist, dessen 
Aussendurchmesser dem Aussendurchmesser des Einfullstutzens entspricht, und 
der auf der dem Einfullstutzen zugewandten Seite eine umlaufende Zentrierschrage 
aufweist. 

1.2. Die mit der voriiegenden Erfindung zu losende Aufgabe kann somit darin gesehen 
werden.dass der Verschlusstopfen nicht in den Hohlkorper fallen kann, und dass die 
in den Hohlkorper hineinragende Lange des Verschlussstopfens fiir jeden 
Hohlkorper genau eingestellt wird. 

1 .3. Diese Aufgabe ist aus Dokument D1 weder bekannt noch offensichtlich. Auch wenn 
der Fachmann auf dieses Problem gestossen ware, ware er nicht auf die Idee 
gekommen, das Verfahren gemass D1 mit einem Flansch zu andem. 

2. Die Anspruche 2-6 sind vom Anspruch 1 abhangig und erfullen damit ebenfalls die 
Erfordemisse des PCT in bezug auf Neuheit und erfinderische Tatigkeit. 

3. Der Gegenstand des Anspruchs 7 erfullt nicht die Erfordemisse des Artikels 33(1 ), 
(3) PCT in bezug auf erfinderische Tatigkeit. 

3. 1 . Dokument D1 , das als nachstliegender Stand der Technik angesehen wird, offenbart 
(siehe Abbildungen 1-2) einen gefullten Hohlkorper aus Glas, von dem sich der 
Gegenstand des Anspmchs 7 dadurch unterscheidet, dass die Wandstarke des 
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4. 



5. 



hohlen Verschlussstopfens kleiner als die Wandstarke des Einfiillstutzens ist. 

Dieses Merkmal ist nur eine geringfugige bauliche Anderung des Holkorpers, die zu 
einem leichten, kostengOnstigen Koiper fOlirt. Die damit erreichten Vorteile sind 
ohne weiteres im voraus zu Qbersehien. 

Der Gegenstand des Anspruchs 8 erfullt die Erfordemisse des Artikels 33(1 )-(3) 
PCX in bezug auf Neuheit und erfinderische Tatigkeit. 

Die Argumentation des Absatzes 1 .1-1 .3. oben gilt entsprecliend wieder, wobei der 
Gegenstand des Anspruchs 8 sicli von D1 dadurcli unterscheldet, dass der 
Glasstopfen einen radiaien abstelienden Flansch aufweist, dessen 
Aussendurclimesser dem Aussendurchmesser des Einfullstutzens entspricht. 

Die Anspriiche 1-8 erfiillen die Erfordemisse des Artikels 33(4) PCT, da das 
Verfaliren und die Produkte im Bereich der Weinflasclien verwendbar sind. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

I7i 



[0014] FIGS. 1(a) and 1(b) are diagrammatic illustrations showing tilie 
basic two-cycle scheme according to one embodiment of the invention.' 

[0015] FIG. 2 is a diagrammatic illustration showing a two-cycle scheme 
with heat exchange of the gases according to one embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] The general metiiods of sjoithesis gas formation, such as catalytic 

partial oxidation, autothermal reforming and steam reforming are well known in 
the ait. In the present invention, a new method for making synthesis gas using 
steam reforming chemistry in a cyclic, packed-bed operation is presented. Thus, 
one step of the cycle includes combustion in the bed to raise the temperature to 
an elevated level, and a second step reforms hydrocarbon with steam and 
optionally CO2 using the heat stored witiiin the bed. 

[0017] Figure 1 details one embodim^t of the process for pressure swing 
reforming. The scheme is described in terms of the use of two zones, a first 
zone, or refoiming zone (1), called a swing bed reformer, and a second zone, or 
recuperating zone, called a syntiiesis gas heat recuperator (7). However, this 
process may be carried out sufficiently in a single bed containing two distinct 
zones, a reforming zone and a recuperating zone. The beds of both zones will 
include packing material, while the reforming bed of reforming zone (1) will 
include catalyst for steam reforming and optionally combustion. 

[0018] Figure 1(a) illustrates the refoiming step of the present invention. 
At the beginning of the cycle, the reforming zone (1) is at an elevated 
tenq)erature and the recuperating zone (7) is at a lower temperature than the 
reforming zone. The hydrocarbon-containing feed (15) is introduced at a 
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temperature in the range between about 20®C to 600*^0 and preferably between 
about 250°C to 450°C, to a first end (3) of the reforming zone (1) along with 
steam and optionally COa- This stream picks up heat jfrom the bed and is 
converted over the catalyst and heat to synthesis gas. As this step proceeds, a 
temperature profile (23) is created based on the heat transfer properties of the 
system. At properly chosen conditions, this profile is relatively sharp and will 
move across the reforming zone (1) as the step proceeds. 

[0019] Synthesis gas exits the reforming bed of refoiming zone (1) 

through a second end (5) at an elevated temperature and passes through the 
recuperating zone (7), entering thi ougli a first end (1 1) and exiting at a second 
• end (9). The recuperating zone (7) is initially at a lower temperature than the 
reforming zone (1). As the synthesis gas passes through the recuperating zone 
(7), the synthesis gas is cooled to the temperature of the zone substantially at the 
second end (9), which is approximately the same temperature of the 
hydrocarbon-containing feed, in the range of from about 20**C to 600®C. As the 
synthesis gas is cooled in the recuperating zone (7), a temperature profile (24) iis 
created and moves across the recuperating zone (7) during this step. In one 
embodiment of the present invention, the first step of the cycle ends when 
temperature breakthrough begins to occur at a second end (9) of the recuperating 
zone (7). 

[0020] At the point between steps, the temperature gradient has moved 
substantially across the refoiming zone (1) and into the recuperating zone (7). 
The zones are sized so that the gradients move across both in comparable time 
during the above reforming step. The recuperating zone (7) is now at the high 
temperature and the reforming zone (1) is at low temperature, except for the 
temperature profile that exists near the exits of the respective zones. 
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[0021] After the synthesis gas (17) is collected at the second end (9) of the 
recuperating zone (7), the regeneration step begins. In one embodiment, the 
regeneration step proceeds in two substeps. First, a non-combnsting gas (19), is 
introduced into the second end (9) of the recuperating zone (7) in the opposite 
flow direction of the reforming flow. The inlet temperature of this gas wiU 
determine the temperature of the recuperating zone substantially at the second 
end (9) at the end of this step. Thus, it will be equal, or substantially equal to the 
initial outlet temperature of the syntihiesis gas of reforming. Non-combusting gas 
includes steam, air, fluegas, re-circulated inert gas, hydrogen- or hydrocarbon- 
containing streams, or any gas that does not contain both fuel and oxidant. This 
gas (19) is heated by the high ambient temperature of the bed of recuperating 
zone (7), enters the second end of the reforming zone (5) and carries this heat 
into the reforming zone (1), Again, temperature profiles (26 and 27) are created 
based on flow and bed conditions, and these profiles move across the zones in 
the opposite direction firom the reforming step to essentially move enthalpy from 
the recuperating zone (7) to the reforming zone (1). However, tiie heat stored in 
the recuperating zone (7) is derived only from the sensible heat of cooling the 
synthesis gas, while the heat to be replaced in the reforming zone (1) includes 
both the sensible heat of heating the hydi ocarbon/steam and optional carbon 
dioxide mixture (15) and the endothermic heat of reforming. Thus, this first 
substep will remove heat fiom the recuperating zone (7) before the reforming 
zone (1) is completely filled with hea^ and will leave the temperature gradient 
(27) only partially across the reforming zone (1), 

[0022] In another embodiment, this first substep is eliminated and 
regeneration begins with the second substep. 

[0023] In the second substep . of regeneration, an oxygen-containing gas 
(19) and fuel are mtroduced into the second end of the recuperating zone (9). 
This mixtme flows across the recuperating zone (7) and combusts substantially 
at the interface of the two zones (13). It is important that the combustion occur 
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1. A cyclic reforming and re-heating process comprising: 

(a) refoiming a hydrocarbon by introducing at least a portion of said 
hydrocmbon along with steam and optionally CO2 at a space velocity of at. least 
500 hr ^ through a first end of a first zone containing bed packing mat^als and 
catalyst wherein the inlet temp^ture of said hydrocarbon, steam and optional 
CO2 is in the range of 20**C to 600^C; 

(b) passing at least a poition of the product of step (a) to a second zone 
containing bed packing materials, and transfeixing the sensible heat from the 
product to the packing materials; 

(c) removing substantially all of the product from said second zone; 

(d) introducing an oxygen-contauiing gas into a second end of said 
second zone; and 

(e) contacting said oxygen-containing gas with a fuel and combusting 
said gas and fuel within said zones, 

thereby re-heating said fii'st zone to refoiming temperatures to have a 
high reforming temperature in the refoiming zone in the range of TOO'^C to 
2000''C, and creating a fluegas which exits through the fiist end of said first 
zone, 

wherein die process has a chai acteristic ATht in the range of from O.l'^C 
to 500°C. 
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2. The process of claim 1, wherein the combustion of said fuel wifli said 
oxygen-containing gas occurs at or substantially at an interface between said 
first and second zones. 

3. The process of claim 1, wherein a non-combusting gas is introduced into the 
second end of said second zone either after step (c) or directly after step (e) and 
flows across said second zone, thereby transferring heat firom said second zone 
to said first zone. 

4. The process of claim 1 or 2, wherein the refoiming of a hydrocaibon is 
carried out at a higher pressure than regenerating the heat of said first zone. 

5. The process of claim 1, wherein the catalyst is selected from the group 
consisting of noble metal components. Group Vin metal components, Ag, Ce, 
Cu, La, MO, Mg, Sn, Ti, Y, and Zn. 

6. The process of claim 1, wherein the packing materials of said first zone or 
said second zone or both are composed of a material selected from the group 
consisting of magnesium aluminum silicates, alimiinum silicate clays, mullite, 
alumina, silica-alimiina, zirconia, and mixtures thereof. 

7. The process of claim 1, wherein the inlet temperature of the oxygen- 
containing gas is in the range of 20^C to 600®C. 

8. The process of claim 1, wherein the hydrocarhon, steam and optional CO2 
feed is heat exchanged with reforming products. 
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9. The process of claim 1, wherein the oxygen-containing gas is heat 
exchanged against titie exiting fluegas. 

10. The process of claim 1, including: 

measuring the temperature at or substantially at Hxg interface between 
said first and second zones and» upon reaching a pre-determined first 
tempemture, the oxygen- containing gas is introduced to said second zone; and 

measuring the temperature at or substantially at the first end of said first 
zone and, upon reaching a pre-determined second temperature, the 
hydrocaibon, steam and optional CO2 feed is introduced to said first end of said 
first zone. 

11. The process of claim 1, including: 

measuring the composition of the reforming product in step (c) and» 
upon reaching a pre-determined composition, the steps (a,b,c) are ended; and 

measuring the temperature at or substantially at the first end of said first 
zone and, upon reaching a pre-determined second temperature, the reforming 
and recovery steps (a,b,c) are begun. 



